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REMARKS 

Claims 4 and 9 are cancelled. Claims 1-3, 5-8 and 10-12 remain in the case. 

Entry of this Preliminary Amendment is respectfully requested prior to the 
first Office Action and prior to the calculation of the filing fee for the subject application. 

A hand-written, corrected copy of the specification is enclosed showing the 
change which have been made to the specification as required by Section 608.0 1(Q) and 
714.20(1) of the Manual of Patent Examining Procedure. The Substitute Specification filed 
herewith has been amended to utilize idiomatic English, correct minor typographical and 
grammatical errors and to conform the application to current United States Patent practice. 
The Substitute Specification includes no new subject matter; but does include the same 
changes handwritten in red in the attached, corrected, original specification. Entry of the 
Substitute Specification is respectfully requested 



If the Examiner feels that prosecution of the present application can be 



expedited by way of an Examiner's amendment, the Examiner is invited to contact the 
Applicant's attorney at the telephone number listed below. 



YOUNG & BASILE, P.C. 
3001 W. Big Beaver Rd. 
Suite 624 

Troy, Michigan 48084-3107 
DPC/jel 



Respectfully submitted, 



YOUNG & BASILE, P.C. 




Darlene P. Condra 
Attorney for Applicant 
Registration No. 37,1 13 
(248) 649-3333 
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Amendments to the Abstract: 



Please enter the attached Abstract on a separate sheet as required by 37 CFR 
1 .72(b). The Abstract is attached to the last page of the Substitute Specification. Changes to 
the Abstract are illustrated in the Red-lined Specification. 



Our Reference AJO-109-A 3 
Preliminary Amendment 
Date: May 23, 2006 



Amendments to the Specification: 



Please enter the enclosed Substitute Specification. 



(12) INTEKNATIONAL APPLICATION PUHMSHKI) UNDER THE PATENT COOPERATION TREATY (PCD 



llllllll 



(19) Worid Intellectual Properly ^> 
Organization 
International Bureau 

(43) International Publication Dale HO) International Publication Number 

16 June 2005 (16.06.2005) PCT WO 2005/054944 Al 




(51) International Patent Classification 7 : G03B 21/56. 
21/58. 21/60 

(21) International Application Number: 

PCT/GB2O(>4/0U49X2 

(22) Internulional Filing Dale: 

26 November 2004 (26. 1 1 .2004) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 
0327X19.9 



29 November 2003 (29. 1 1 .2(X)3 ) GB 



(71) Applicant (for all designated States except US): LAS- 
TOIJTE LIMITED |GB/GB|: Unii 1/2. Vulcan Court. 
Hermitage Industrial Estate. Coalville, l^ciecstershirc 
LE67 3FW(GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): A STILL, Gary, James 



|GB/GB|:9Convcm Drive. Coalville, l-eiccsiershirc 1.1-67 
3SI ; (GB>. 

(74) Agents: JONKS, Stephen, Anthony el al.: Adamson 
Jones, BioCily Nottingham. Penny fool Street. Nottingham 
NO I IGF (GB). 

(81) Designated Slates (unless otherwise indicated, for every 
kind of national protection available): AC, AG, AL. AM, 
AT. AU, AZ, BA. BB. BG, BR, B W. BY, BZ, CA, CM, CN, 
CO, CR ? CD, CZ, DC, DK, DM, DZ, EC. lili. ISO. CS. El, 
GB, GO. GC, GH. GM. MR. HU, ID, IL, IN. IS, JP. KC. 
KG, KP, KR, KZ, LC, LK, LR, US, LT, LI I. LV, MA, Ml), 
MG, MK, MN, MW, MX, MZ, NA. Nl, NO, NZ. OM. PG, 
PH, PL. PT, RO. IUJ. SC. SO, Slu SG. SK. SL, SY, TJ, TM, 
TN, TR, IT, TZ. UA. UG, US. UZ. VC, VN.-YU, ZA. ZM. 

zw. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GM, 
GM, KB, US, MW. MZ. NA, SD, SL, SZ, TZ, UG, ZM, 

I Continued on next page} 



(54) 'title: IMPROVEMENTS RELATING TO PROJECTION SCREENS 



o\ 

IT) 
© 

i/5 




(57) Abstract: A projection screen (10, "30r 
is disclosed iliat e ompriflcj^ a projection layer 
<24, 52* formed of a flexible sheet of fabric and 
means for supporting the projection layer 
424, 32 r in tension during use. At least part 
2Q of the tensioned projection layer*^ 24, 52 ) has a 

/ front projcclion surface <25i adapted to have an 

image projected thereon and a corresponding 
rear surface that is overlaid with a backing layer 
•426-Hhal absorbs light transmitted through the 
projection surface of the projection layer 



WO 2005/054944 Al lllllllllillllllllllllllllllillllllllll 



ZWn Tunisian (AM. AX, HY, KG. KZ. MO. RU. TJ, TM j, 
European I AT. BI-, BG. CI I. CY, CZ. DK, DK. (ill, US, II, 
I'R. (iB. CiR. I IIJ, !)•. IS. IT. UJ. MC. NL. IM., I>T RO. SI:. 
SI. SK. TR), OAPI (BP, BJ. CT. CG. CI. CM. GA. ON. GQ. 
GW. ML, MR, Nil SN ? TD, TO). 

Published: 

— with international search report 



— before thr. aspiration of the time limit for amending the 
chums ami to be. rcptthlishe.il in the event of receipt of 
amendments 

For two-letter codes ami other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin - 
Hills* of each regular issue of the PCT Gazette. 




WO 2005/054944 



PCT/CB2DO4/0O4982 



1 



Title - Improvements relating to Projection Screens 



This invention relates to projection screens and, in particular, to front projection 
screens having a projection surface formed by a flexible sheet of fabric 
5 supported in tension during use. 

A front projection screen provides a surface for reflecting images projected 
onto it by a suitable projector, thereby allowing a viewer situated on the same 
side of the projection screen as the projector to view the projected images. 
fc 1 0 Conventional front projection screens comprise a sheet of material having a 
front projection surface upon which images are projected, and being 
sufficiently flexible to be stored on a roller when not in use. The sheet of 
flexible material is conventionally formed of PVC, or fibreglass coated with 
PVC, and typically has a matt white projection surface. The projection surface 
1 5 may also be embossed with glass beads to improve the quality of the projected 
image within a narrow viewing angle. A disadvantage associated with such 
projections screens, however, is that even when the sheet of flexible material 
is stored on a roller, the projection screen is a bulky piece of apparatus. A 
need therefore existed for projection screens that were collapsible to a size 
20 more convenient for transportation. 

Relatively recently, collapsible projection screens have been developed 
comprising a projection surface formed by a flexible sheet of fabric that is 
supported in tension during use. Such projection screens are collapsible to a 
25 much smaller size than is possible with conventional projection screens. 

However, a disadvantage associated with such projection screens is that the 
image quality may be reduced relative to the image quality of conventional 
projection screens having a matt white PVC projection surface. 



30 There has now been devised an improved projection screen which overcomes 
or substantially mitigates the above-mentioned and/or other disadvantages 
associated with the prior art. 
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According to the invention, there is provided a projection screen comprising a 
projection layer formed of a flexible sheet of fabric, and means for supporting 
the projection layer in tension during use, wherein at least part of the tensioned 
projection layer has a front projection surface adapted to have an image 
5 projected thereon and a corresponding rear surface that is overlaid with a 
backing layer that absorbs light transmitted through the projection surface of 
the projection layer. 

The projection screen according to the invention is advantageous principally 
1 0 because, surprisingly, the provision of the backing layer has been found to 
improve the image quality of projection screens having a projection surface 
formed by a tensioned sheet of fabric. In particular, the contrast factor of the 
projected image may be higher than is the case for previously-known 
collapsible projection screens. Projection screens according to the invention 
1 5 therefore have high image quality as well as being collapsible to a convenient 
size for transportation. 

By "fabric" is meant a material formed from threads or fibres of material, and 
that may be woven or knitted in form. Preferably, the tensioned projection 

20 layer is free of creases. For this reason, the projection layer is preferably 

formed of an elastic fabric, and is preferably stretched slightly when tensioned. 
Most preferably, the projection layer is formed of a knitted fabric. The front 
projection surface of the projection layer preferably comprises a rectangular 
area of white colouration. The remainder of the projection layer is preferably of 

25 black colouration. 

The rectangular projection surface may have any suitable size but preferably 
has a diagonal dimension of between 0.3m and 3m f and most preferably 
between 0.5m and 2.5m. The diagonal dimension of the entire projection layer 
30 is preferably no more than 50%, and more preferably no more than 30%, 
greater than the diagonal dimension of the projection surface. 
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The backing layer overlies a rear surface of the projection layer that 
corresponds to the front projection surface so as to absorb light transmitted 
through the projection surface of the projection layer. Most preferably, 
however, the backing layer overlies the entire rear surface of the projection 
5 layer. The projection layer and backing layer are therefore preferably of similar 
dimensions. The backing layer is preferably of black colouration, and is 
preferably formed of a sheet of fabric. Most preferably, the backing layer is 
formed of a sheet of knitted fabric of black colouration. 

1 0 The facing surfaces of the projection layer and the backing layer may be 
bonded together but, more preferably, the projection layer and backing layer 
are not bonded together but are held in close abutment. Most preferably, the 
backing layer is also supported in tension during use. 

1 5 Preferably, the projection layer and the backing layer are both supported in 
tension by a flexible hoop, thereby forming a projection panel that can be very 
rapidly and easily collapsed and re-erected by relative twisting of opposite 
sides of the panel and folding. The projection screen can therefore be reduced 
to a much smaller effective size and stowed in a compartment or bag provided 

20 for the purpose. 

Preferably, the projection layer and backing layer are provided with a 
peripheral tube within which the flexible hoop is accommodated, the hoop 
serving to tension and slightly stretch the fabric of the projection layer and 
25 preferably also the backing layer. The flexible hoop is most preferably formed 
of a band of resilient material, eg a flat strip of resilient material. The band is 
most preferably formed in a metal such as steel. The band preferably has a 
width of between 5mm and 15mm. 

30 The projection screen may include means, such as one or more loops of 
material, by which the panel can be suspended during use. Most preferably, 
the projection screen includes two loops of material, one at each end of the 
upper edge of the panel. 
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The projection screen is preferably self-supporting in an upright position. In a 
presently preferred embodiment, the projection screen comprises one or more 
support panels that are similar to the projection panel but do not necessarily 
5 have a projection surface or a backing layer. Such support panels preferably 
enable the projection screen to be self-supporting in an upright position. 
Preferably, the projection screen is arranged to be collapsible by firstly folding 
the projection screen so that the projection and support panels overlie one 
another, and then twisting opposite sides of the overlaid panels relative to one 
10 another and folding. It is particularly preferred that the panels should not be 
connected directly together, but should be separated by a flexible web or 
gusset interposed between adjacent edges of the panels. The provision of 
such connecting webs facilitates folding of the panels when it is desired to 
collapse the apparatus for storage or transportation. 

15 

The projection screen may include a stabilising member disposed between the 
projection panel and a support panel in order to improve the stability of the 
self-supporting projection screen. Such a stabilising member may be made of 
a flexible material but preferably takes the form of a rigid stabilising member. 
20 In the case of a rigid stabilising member, the stabilising member preferably 
comprises two rigid arms that are hingedly attached to one another. The 
member preferably further includes means for fixing the position of the arms 
relative to one another when the projection screen is erect. 

25 The invention will now be described in greater detail, by way of illustration only, 
with reference to the accompanying drawings, in which 

Figure 1 is a perspective view of a first embodiment of a projection screen 
according to the invention; 

30 



Figure 2 is a cross-sectional view of part of the projection screen of Figure 1 ; 
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Figure 3 shows perspective views of a stabilising member forming part of the 
projection screen of Figure 1 ; 

Figure 4 shows stages in the collapse of the projection screen of Figure 1 for 
5 storage; and 

Figure 5 is a perspective view of a second embodiment of a projection screen 
according to the invention. 



1 0 Referring firstly to Figure 1 , a first embodiment of a projection screen 
according to the invention is shown and generally designated 10. The 
projection screen 10 comprises a front panel 20, a rear panel 30 and two rigid 
stabilising members 40, one at each end of the projection screen 10 (only one 
member 40 being visible in Figure 1 ). The front and rear panels 20,30 are of 

1 5 generally rectangular shape with rounded corners. The front and rear panels 
20,30 are connected at a major edge (the top as viewed in Figure 1) by a 
narrow gusset of approximate width 2cm. The gusset is formed from a flexible 
fabric material, thereby allowing the opening and folding of the projection 
screen 10. 



Figure 2 shows a cross-sectional view of a peripheral portion of the front panel 
20. The front panel 20 comprises a front sheet 24 and a rear sheet 26 of 
knitted fabric. The front and rear sheets 24,26 are of similar shape, and 
overlie one another. A tube 22 of knitted material is stitched to the periphery of 
25 the front and rear sheets 24,26, thereby also stitching the front and rear sheets 
24,26 together, and a continuous, resilient hoop 28 is contained within the tube 
22, as illustrated in Figure 2. 

The front sheet 24 of knitted fabric is of generally black colouration but its 
30 outwardly facing surface includes a central, rectangular, projection surface 25 
of white colouration. In use, a projector projects an image onto this white 
projection surface 25. 





20 
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The rear sheet 26 of the front panel 20 is of black colouration and acts to 
absorb light that is transmitted through the white projection surface 25. The 
provision of the rear sheet 26 of the front panel 20 is found to improve the 
quality of the image formed on the white projection surface 25. 

5 

The rear panel 30 comprises a single sheet 34 of knitted fabric, a tube 32 of 
knitted fabric stitched to the periphery of the single sheet 34, and a continuous, 
resilient hoop contained within the tube 32. The single sheet 34 of knitted 
fabric of the rear panel 30 is of black colouration. 

10 

The hoops 28 of the front and rear panels 20,30 are formed from a band of 
carbon spring steel, most preferably having a width of about 10mm and the 
ends of which are riveted, welded or clipped together to form the hoop 28. The 
effect of the hoop 28 is to maintain the sheets 24,26,34 of fabric in a tensioned 
1 5 and slightly stretched state. 

The stabilising members 40 are disposed between the lower edges of the two 
panels 20,30 (as viewed in Figure 1) and aid the stability of the projection 
screen 10 when the screen 10 is erect. The stabilising members 40 are 
20 stitched at each end to the lower edge of the respective panel 20,30 and are 
hinged at their centre, as described in more detail below, so as to allow the 
panels 20,30 to be folded together after use. 

Figure 3a shows a stabilising member 40 in more detail. Each stabilising 
25 member 40 comprises a band of strong, inelastic fabric having an elongate 
pocket 42 extending longitudinally along each half of the member 40. These 
pockets 42 extend from opposing ends of the member 40 to positions beyond 
the centre of the member 40. Each pocket 42 encapsulates a rigid rod (not 
visible in Figures 1 and 3), eg a metal or rigid plastics rod, within its length. 

30 

The pockets 42 are stitched to the upper surface of the member 40 (as viewed 
in Figures 1 and 3) along their length as far as the centre of the member 40. 
The portion of the pocket 42 extending beyond the centre of the member 40 
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has a strip of touch-and-close material 44a (VELCROtype material) fastened 
to its underside, and the member 40 has a corresponding strip of touch-and- 
close material 44b fastened to its upper surface, as shown in Figure 3b. The 
strips of touch-and-close material 44a,44b maintain the member 40 in the 
5 position shown in Figure 3a when the projection screen 10 is erect. 

When it is desired to collapse the projection screen 10, the strips of touch-and- 
close material 44a,44b of the stabilising members 40 are urged apart and the 
stabilising member 40 is folded about the centre of the member 40, as shown 

10 in Figures 3b and 3c. Turning now to Figure 4, the panels 20,30 are folded 
together (Figure 4a) whilst simultaneously folding the stabilising members 40 
so that they lie between the panels 20,30, orientated parallel to the minor 
edges of the projection screen 10. The folded panels 20,30 are reduced 
further in size by grasping opposite sides of the panels 20,30 and twisting to 

1 5 form loops which can then be folded over (Figures 4b and 4c). The folded 
projection screen 10 can then be stowed in a pouch or other receptacle until it 
is next required. 

Figure 5 shows a second embodiment of a projection screen according to the 
20 invention which is generally designated 50. The second embodiment 50 

comprises a panel 52 that is identical to the front panel 20 of the first 

embodiment 10. However, unlike the first embodiment 10, the second 

embodiment 50 does not have a rear panel 30 or a stabilising member 40. 

Instead, the second embodiment 50 includes two loops of fabric 54, one at 
25 each end of the upper edge of the panel 52, by which the panel 52 is 

suspended during use. The second embodiment 50 is therefore suitable for 

hanging on a wall, for example. 

The second embodiment 50 is collapsed in a similar manner to the first 
30 embodiment 10 by grasping opposite sides of the panel 52 and twisting to form 
loops which can then be folded over. 
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Claims 



1 • A projection screen comprising a projection layer formed of a flexible 
sheet of fabric, and means for supporting the projection layer in tension during 
5 use, wherein at least part of the tensioned projection layer has a front 
projection surface adapted to have an image projected thereon and a 
corresponding rear surface that is overlaid with a backing layer that absorbs 
light transmitted through the projection surface of the projection layer. 

10 2. A projection screen as claimed in Claim 1 , wherein the tensioned 
projection layer is free of creases. 

3. A projection screen as claimed in Claim 2, wherein the projection layer 
is formed of an elastic fabric, and is stretched slightly when tensioned. 



15 



4. A projection screen as claimed in Claim 2, wherein the projection layer 
is formed of a knitted fabric. 



5. A projection screen as claimed in any preceding claim, wherein the 
20 backing layer overlies the entire rear surface of the projection layer. 

6. A projection screen as claimed in any preceding claim, wherein the 
backing layer is of black colouration. 

25 7. A Projection screen as claimed in any preceding claim, wherein the 
backing layer is formed of a sheet of fabric. 

8. A projection screen as claimed in any preceding claim, wherein the 
facing surfaces of the projection layer and the backing layer are not bonded 
30 together but are held in close abutment. 
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9. A projection screen as claimed in any preceding claim, wherein the 
projection layer and the backing layer are both supported in tension by a 
flexible hoop. 

5 10. A projection screen as claimed in Claim 9, wherein the projection layer 
and backing layer are provided with a peripheral tube within which the flexible 
hoop is accommodated, the hoop serving to tension and slightly stretch the 
fabric of the projection layer and the backing layer. 

10 11. A projection screen as claimed in any preceding claim, wherein the 

projection screen includes means by which the panel can be suspended during 
use. 

12. A projection screen as claimed in any preceding claim, wherein the 
1 5 projection screen is self-supporting in an upright position. 



